This note addresses a robust control problem of continuous-time jump linear systems subject to norm-bounded parametric uncertainties. It is shown that this problem is equivalent to an H 1 control problem as in the purely deterministic case, and it contains the recent result in 1] as a particular case. State feedback H 1 controllers are parameterized by means of linear matrix inequalities.
Introduction
Markov jump linear systems (MJLS) have been receiving much attention since the work by Wonham 6], Ji and Chizeck 4], among others. This class of processes has the interesting ability of modeling random parameter changes or failures in system with linear description, and the analysis can systematically drawn from the large body of the deterministic linear theory. The study of stability, control and ltering presents many developments but they still lack behind the deterministic counterpart, mainly because of many inherent questions|MJLS are not mere extensions of deterministic linear systems.
Regarding the robustness analysis of MJLS subject to parameter uncertainties, a rst attempt appeared recently in 1]. The authors took some e ort in developing 0? This research was supported by grants from \Funda cão de Amparo a Pesquisa do Estado de São Paulo -FAPESP" and \Conselho Nacional de Desenvolvimento Cient co e Tecnol ogico -CNPq" -Brazil.
conditions in the form of linear matrix inequalities for the robustness problem of state feedback control, by solving an auxiliary linear quadratic control problem. In the other hand, there are results on the H 1 control of MJLS 5], a problem which in the deterministic theory, stands as the natural setting for parametric uncertainty.
The purpose of this note is set up a link between the robust control and the H 1 norm de nition for MJLS. We show that the stochastic stability can be guaranteed for uncertain MJLS, provided that a set of interconnected matrix inequalities is satis ed. This set of inequalities is not identical, but very similar to the set of equations that assures an attainable value for the H 1 norm. An important byproduct of the stochastic stability lemma is that we can reformulate the robustness problem of state feedback control of MJLS in a form that is simpler and more general than that in 1], bringing the problem to a similar foot to that of the deterministic case.
2 Parametric uncertainties and H 1 norm Let us consider the dynamic system with parametric uncertainties _
where x t 2 R n is the system continuous state and t is the jumping state, de ned by a continuous-time Markov chain in a probability space ( ; F; P), having transition matrix = f ij g; and taking values in the set f1; 2; :::; Ng. The initial state x 0 is known and 0 is a random variable with known probability distribution. The sets A = (A 1 ; : : : ; A N ); E = (E 1 ; : : :; E N ); = ( 1 ; : : : ; N ) and C = (C 1 ; : : :; C N ) are of compatible dimensions and whenever t = i, for some i = 1; : : : ; N, the correspondent matrices A i ; E i ; i and C i describes the evolution of x t , according with (1) .
It can be shown that f(x t ; t ); t 0g is a Markov process de ned in a fundamental probability space, whose in nitesimal generator applied to a generic di erentiable function g(t; x; i) satis es 5]:
Lg(t; x t ; t ) = g t (t; x t ; t ) + x 0 t A( t ) + E( t ) ( t )C( t )] 0 g x (t; x t ; t ) + N X j=1 t ;j g(t; x t ; j) (2) where g t and g x are the corresponding derivatives of g. We assume that the sets A; E and C are precisely known; however, the only information available on is that k i k 2 = max ( i 0 i ) ?2 i ; i = 1; : : :; N, where max ( ) denotes the largest eigenvalue of ( ). We wish to nd conditions for the stochastic stability of (1) in an appropriate sense; let us consider the following de nition.
De nition 1 (Exponential mean square stability) The system (1) 
holds for all t 0.
The above concept may seem speci c, but it has been shown that for MJLS with nite state chain, the concept in De nition 1 is equivalent to Stochastic Stability and Asymptotic Mean Square Stability, see 3] .
Regarding systems with uncertainties, the Small Gain Theorem gives su cient conditions for the stability of the deterministic counterpart of (1), cf. 2]. In the following lemma we present a result in the same vein, establishing stochastic stability conditions for (1). 
Lemma 1 Suppose that the coupled matrix inequalities
which implies that the system (1) 
it is not di cult to show that the stochastic stability of (16) is ensured by (18). Since we do not take into account the fact that i , i = 1; : : : ; N are actually block diagonal matrices, one should be aware that the parametrization in 1] is stricter than the one adopted here. Let us turn now to the solution presented in 1]. In that paper, a quite di erent approach is used; in order to ensure stochastic stability, an auxiliary linear quadratic problem is solved. As it can be seen in the next lemma, the stability conditions presented in that paper imply that the constraints (18) should be feasible. Lemma It is important to notice that the stability conditions in 1] require other constraints besides (20).
Conclusion
This note generalizes previous results on robust control for MJLS, and establishes a connection between this control problem and the H 1 norm for MJLS. The stability conditions in this note are less conservative than that in 1], and lead to an LMI feasibility problem of smaller dimensions. Furthermore, one should be aware that it is possible to consider a larger class of parametric uncertainties, since we do not impose the particular structure of matrices indicated in (17) and (19). Notice that if a converse of the result in 5] can be established, involving a necessity result relating the H 1 norm bound and (11), a better performance for the H 1 control problem can be obtained if instead, equations of type (4) are considered.
